Repurposing the thrombopoietin receptor agonist eltrombopag as an anticryptococcal agent.
In this study, a Food and Drug Administration (FDA)-approved drug with previously unreported antifungal activity was investigated for suitability for use as an anticryptococcal agent. First, we screened a compound library of 1018 FDA-approved drugs against Cryptococcus neoformans. Of 52 drugs possessing anti-Cryptococcus activity, eltrombopag was chosen due to its novel activity. The susceptibility of Cryptococcus against eltrombopag was then studied by determining the minimum inhibitory concentration (MIC) and minimum fungicidal concentration (MFC), while the synergy of eltrombopag with other drugs was tested by fractional inhibitory concentration index (FICI). Eltrombopag had a limited spectrum of antifungal activity against C. neoformans/C. gattii species complex (MICs of 0.125 mg/l), Candida glabrata (MIC, 0.25 mg/l), and Trichophyton rubrum (MIC, 0.5 mg/l). Eltrombopag affected cryptococcal virulence factors, including capsule and biofilm formation, melanin production, and growth ability at 37°C. Further, RNA sequencing and deletion mutant library screening experiments revealed that genes involved in the calcineurin pathway, lipid biosynthesis, membrane component, and transporter genes were associated with eltrombopag. In addition, eltrombopag showed synergism with the calcineurin inhibitor FK506 (FICI < 0.5) against Cryptococcus species. In conclusion, eltrombopag exhibited excellent antifungal activity against Cryptococcus species potentially via a mode of action which interferes with virulence factors and the calcineurin pathway, indicating that eltrombopag might be usefully repurposed as an antifungal agent for treating cryptococcosis.